We use a method based on machine learning, big-data analytics, and network theory to process millions of messages posted in Twitter to predict election outcomes. The model has achieved accurate results in the current Argentina primary presidential election on August 11, 2019 by predicting the large difference win of candidate Alberto Fernández over president Mauricio Macri; a result that none of the traditional pollsters in that country was able to predict, and has led to a major bond market collapse. We apply the model to the upcoming Argentina presidential election on October 27, 2019 yielding the following results: Fernández 47.5%, Macri 30.9% and third party 21.6%. Our method improves over traditional polling methods which are based on direct interactions with small number of individuals that are plagued by ever declining response rates, currently falling in the low single digits. They provide a reliable polling method that can be applied not only to predict elections but to discover any trend in society, for instance, what people think about climate change, politics or education.
I. WHY POLLSTERS ARE FAILING TO PREDICT ELECTIONS
Traditional polling methods [1] using random digit dial (RDD) phone interviews, opt-in samples of online surveys using, and interactive voice response (IVR), are failing to predict election outcomes across the world. For instance, the victory of Donald Trump in the US 2016 presidential election came as a shock to many, as none of the pollsters and political journalists, including those in Trump's campaign, could predict this victory [2] .
One of the reasons of this failure is that the percentage of response to traditionally conducted surveys has decreased and it is becoming increasingly difficult to get people's opinion [3, 4] . Response rates in telephone polls with live interviewers continue to decline as has reached 6% lower limit recently [3] . Response rates could be even lower for other methodologies, like internet polling or IVR. Thus, there is increasing evidence [3, 4] that the nonresponse bias might be the reason that polls are not producing accurately matched election results.
The events leading to the recent primary election in Argentina on August 11, 2019 are very telling about the failure of the polling industry.
On the primary election day on August 11, 2019 (called PASO in Spanish: Primarias, Abiertas, Simultáneas y Obligatorias; in English: Open, Simultaneous, and Obligatory Primaries), none of the pollsters in the country predicted the wide 16% margin of triumph of the Fernández (formula Fernández-Fernández, FF) versus the current president Macri (formula Macri-Pichetto, MP). The top five pollsters Real Time Data, Poliarquía, Isonomía, Giacobbe and Elypsis showed the wrong result for the PASO election [5] . They all considered that Macri would win re-election during their last minute predictions. It was widely documented in the press (see Ref.
[6]) that pollsters held several telephone conferences with foreign investors prior to the PASO election. This was the message: "Macri wins by one point: 38 to 37%." It is important to consider that Macri was the right leaning candidate favoring opening the economy to foreign investors and the clear favorite of the market. Fernández, on the contrary, was the left-leaning candidate supporting cutting ties with foreign investors and international markets.
As a result of the predictions supported by all Argentinian pollsters, the bond market rose excessively in the days preceding the election and generated circumstances in favor of Macri. With the lost of Macri by 16 points, the bond market collapsed and the banks lost 1 2 billion dollars at least. This speculative stumble caused another issue: on the Monday after election day, the market overacted the fall and there was a historic collapse of the Merval by 40%. This catastrophic collapse was coined the "Lunes negro" (Black Monday). Autonomy Capital's founder, Robert Gibbins, known for making concentrated investments in foreign markets, was one of the expert hedge funders who lost the most in this market collapse. As In this paper, we present a method based on AI and big-data from Twitter Search API [8] that correctly predicted the results of the Argentinian primary election on August 11, 2019 . We also present our predictions for the upcoming general presidential election in that country which are: Fernández 47.5%, Macri 30.9% and third party 21.6%.
II. ARTIFICIAL INTELLIGENCE FOR ELECTIONS
In this paper, we present a method based on Artificial Intelligence (AI), which tries to identify political and electoral trends without directly asking people what they think, but trying to predict and interpret the enormous amount of data that people produce in the digital age [8] [9] [10] [11] . In fact, in recent years, the digital revolution has allowed citizens of the world to express their opinion openly on platforms such as Twitter and others. We will use this information to understand the trends in public opinions of society and to monitor the opinion of the electorate regarding candidates in any particular election. With current digital platforms that house information from millions to billion of people, compared to traditional surveys that do not exceed a thousand, we pose that the future of electoral forecasts is in 3 the use of AI and Big-Data.
Big Data, in fact, is processing real data in real time to discover where public opinion is heading in political, social and economic matters. However, it is well known that social networks generate a huge amount of spurious, false, erroneous data through trolls, bots and misinformation campaigns. By virtue of this, the great challenge of algorithms and AI is to discover and interpret real data from 'junk data' that could lead to accurate predictions of electoral or opinion trends. This feat is realized by the use of machine learning.
Below, we present a AI model, that has been already tested in the US elections [8, 9] and, recently in Argentina, to extract the real opinion of people on social networks via algorithms that use machine learning. We compare results to the traditional polls during the Argentina election. The results show that AI can capture the public opinion more precisely and more efficiently than traditional polls.
III. METHODS
We use machine learning and large-scale data (ie big data), from social networks such as Twitter, to deduce the opinion of millions of users who discuss politics and share their opinions via social networks.
The first step of the method is to collect a large number of tweets and make a basic After discarding all bots [8] , we proceed to analyze the content of the tweets and identify relevant hashtags. A first simple graph analysis is to order the most important hashtags to understand the opinion of these users as shown in Fig. 1 .
We can see how there are three groups defined among the users: those in favor of Cristina Fernandez de Kirchner (the vice-president candidate), those in favor of Macri (the incumbent) and a very small group in favor of the third candidate Lavagna. This analysis gives a first electoral panorama that indicates that it is clear that the followers in favor of Cristina Kirchner are much more passionate than those of Macri. For example, Kirchner's type of hashtags is #FuerzaCristina #Nestorvuelva #Nestorpudo or they are very negative to Macri as #NuncamasMacri. On the other hand, Macri's group is much smaller and less passionate with hashtags like #Cambiemos or #MM2019, while support for the third candidate has not taken traction and its electoral base on Twitter is very small. This first analysis gives Cristina Kirchner a large advantage. In fact, making a simple account of the number of users of the hashtags would give a prediction that Fernandez-Fernandez would win. But a correct prediction has to consider all users, not just the 10 thousand users who express their opinion through hashtags.
AI then allows a machine to do in seconds what a human would take hundreds of years.
For example, reading and classifying into each party camp each of the collected 45 million tweets, the AI can do in a few minutes. For this purpose we train a machine learning model that reads every tweet that users write and then predict the meaning of the tweet and classify the tweet as favorable to the each one of the candidates. Machine learning allows us to classify in seconds who is the follower of Macri, Fernandez or Lavagna.
Following this logic, we have previously achieved surprising results from the presidential elections in the United States in 2016 [8] . We next apply the methods to understand the dynamics of the presidential elections in Argentina.
IV. INSTANTANEOUS AND CUMULATIVE PREDICTIONS IN PASO ELEC-

TIONS IN ARGENTINA
We develop two indicators for opinion trends, see Figs 2 and 3. In the first we obtained a snapshot of the opinion in a time window of w days. In our studies we set w = 14 days, but this parameter can be changed as needed. The results of this instantaneous predictions for the Argentinian election can be see in Fig. 2 .
This instantaneous indicator has been used in our previous study of the 2016 US presidential election providing a very accurate fitting to the results of the New York Times Aggregator of Polls at 'The Upshot' [12] . This aggregator assemble a large number of polls, of the order of thousands, and weight them with proprietary information to produce a weighted average of all the most trustable pollster in USA. In Fig. 2 we also plot the results of the most trusted polls in Argentina as published by newspapers like Clarín and La Nación and also compiled at Wikipedia for a comparison with our instantaneous prediction [13] . Similarly to the case of the NYT and The Upshot predictions, our AI follows the traditional polls in an average way.
For instance, using this snapshot, in April 2019, our model had predicted the collapse of the image of Macri and the increase of Cristina Kirchner as a possible candidate for the presidency, a prediction that have agreed with an important pollster in Argentina, Poliarquia, whose polls produced a large movement in financial markets.
While these analyzes are interesting and give the opportunity to predict instantaneous changes in electoral opinion, this indicator does not provide the electorate opinion as a whole and it is not the most important predictor of the election outcome. It is not the greatest information that can be extracted from social networks, either. Such a predictor is provided when we consider the cumulative number of users from the beginning of measurements, and not just the behavior of the users in a small window of information.
The fundamental difference between the analysis of social networks and traditional surveys is that one can track millions of new users in the networks and follow them over much longer periods that can cover months or the entire election season. This cannot be done with traditional surveys because the representativeness of the respondents is less (less than a thousand people), in addition to the fact that the statistical ensemble of the people who are surveyed changes completely every week with each survey.
Our model can monitor not only the population's response to daily events in a short window of observation w, but also the cumulative opinion of each user for a prolonged period of months or years, making trends in favor or against a candidate evident, see SM Section VIII. Figure 3 Only by capturing user opinion data and normalizing the data to include the representative demographics of society is that one obtains the remaining 8%. In this scenario, it is clear that AI allows to capture data from social networks more accurately and for an extended period of time (much more than one or two weeks). Figure 3 clearly demonstrates that considering the opinions of all Twitter users during the five months of the campaign, the large difference is captured and then reflected in the elections.
It is only until we analyze the trend of cumulative results during the last five months that it becomes clear that the Fernndez-Fernndez formula had always been above Macri-Pichetto.
This cumulative prediction is the best predictor of the election and accurately captures the difference that was observed at the primary election. On the other hand, the instantaneous snapshot over a finite window of time w remains a better indicator for the opinion polls.
V. OPINION OF THE ELECTORATE
The AI allowed to capture the feelings of public opinion as seen in Fig. 4 . In the primary elections, a study of the hashtags and queries of the followers of the Fernndez-Fernndez formula indicates that the vast majority did not stop thinking of the judicial cases of corruption that affect Kirchenerism, but instead focused on expressing anger at the poor economic situation in which the country is. In most hashtags, there is great anger that reflects the hunger, chaos, crisis and despair that afflicts society. On the other hand, the expression of the followers of Macri-Pichetto is reflected in hashtags to give strength to the president but they do not reflect a feeling for the economic and political situation, but more a moral support, perhaps of resignation. The followers of Macri do not express too much their concerns about judicial cases of corruption. The third position never managed to crystallize in the Twitter sphere.
VI. PREDICTIONS FOR THE GENERAL ELECTIONS ON OCTOBER 27, 2019
From Fig. 3 it is clear that the cumulative average depends on the initial time and that after a time stabilizes into a value that it is difficult to change unless that there is a big swing in opinion of the electorate. Thus, while this indicator captures the primary election well, it is quite static and resilient to any change that could happen long after the initial time of measurement. To investigate this effect, we have recalculated the cumulative average by changing the origin of measurement t 0 and plot in Fig. 5 the different cumulative predictions for different values of t 0 . We see that the results at the day of the election clusters well around the results of the PASO primaries when we consider different t 0 . This result indicates that the cumulative indicator is stable in the present Argentinian election.
Using this extended cumulative model, our best possible prediction for the upcoming general election on October 27, 2019 is that the formula Fernández-Fernández will win by 16% difference over Macri-Pichetto.
VII. CONCLUSION
One of the fundamental tools of AI in social networks is that it captures changes in people's opinions without any intervention and for an extended time. These millions of users who constantly express themselves on the internet and change or maintain their positions now have a new ally: the AI that captures people's popular sentiment, filters it from manipulators and bots and reduces it to its essence. For this reason, no traditional survey will come to understand these positions with such precision. That is the fundamental difference between modern techniques and traditional pollsters regarding the monitoring of the vote or the opinion of society.
The results of this analysis show, on the one hand, that AI applied to big-data can be used to understand the large movements of opinion that arise globally. On the other hand, traditional surveys will be replaced by new methods based on modern prediction technologies such as AI. Who does not understand these new digital trends, will end in political and / or economic ostracism. AI is a thermometer that provides the key to predicting not only the elections but the great trends that develop at the local and global levels. Today, AI allows to synthesize the opinion of millions of people who would not be heard otherwise. We must not ignore that people are tired of answering surveys. AI can then deduce, predict, interpret and understand what people want to express. 
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VIII. INSTANTANEOUS AND CUMULATIVE AVERAGE
For instantaneous prediction, we define three categories of users where M = Macri tweet, F = Fernandez tweet. Users posted n M,t tweets classified as M and n F,t tweets classified as FF on t. We compare the number of M and F dating from T − w + 1 to T (w = 14 in this study). Note that if T − w < 0, t starts from 1 (the first day of observation).
• Classified as M P :
• Classified as F F : • U nclassif ied users do not enter into the categories. They talk about the candidates FF and MP or others candidates but they do not express their intention to vote for MP nor FF.
Besides, We define third party category (also called Others) that includes both U ndecided and U nclassif ied users.
We give the cumulative prediction (percentages) on T -th day, according to the number of users that belong to different categories above.
